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FOR a number of years certain analogies between the results of experimental mesencephalic transection in apes and other mammals and occasional clinical phenomena in man in cases where cortical function is in abeyance have impressed themselves on my attention. These cases are marked by inhibition of cortical activity in the form, usually, of unconsciousness, and by the appearance of limband trunkhypertonus, with frequent exacerbations of this tonus in the guise of " tonic " or postural fits. The cause of the cortical defect has been, as a rule, cerebral heemorrhage-submeningeal, or intraventricular, or both-and the resulting rigidity closely resembles that produced experimentally by the method above mentioned.
Such characteristic attitudes and postural schemes as are to be seen in mescencephalic transection are reproduced with fidelity in man, and may also appear involuntarily in full consciousness, in certain types of organic and functional nervous disease, while partial or fragmentary types also occur. The hypothesis to be developed is that many of the involuntary postures of a limb, or even part of a limb, as well as many of the transient. positions assumed in involuntary movements I At a meeting of the Section, held May 13, 1920.
at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from such as chorea and athetosis, are in reality simply parts of the somplete decerebrate attitude.
The grouping of the cases is as follows:-(I) In association with loss of consciousness: (a) Decerebrate rigidity or attitude and tonic fits combined; (b) decerebrate attitude without fits; (c) tonic fits without persisting decerebrate attitude.
(II) Decerebrate attitude in conscious life: (a) More or less complete; (b) incomplete, limited, or partial; (c) occurring in the course of certain conscious involuntary movements.
The decerebrate posture, as I have observed it in man, consists of complete extensor rigidity of arms and legs, with extension of trunk and neck, amounting sometimes to actual opisthotonos; the arms are adducted, forearms pronated sometimes to a remarkable degree, hands clenched and wrists flexed, as a rule; legs adducted, feet inverted, toes pointing downwards.
Tonic or postural fits (so called cerebellar fits) are in reality the transient adoption of the decerebrate attitude, and there are changing phases of the tonic attitudes in the case of the fits which are less likely to be observed in the greater or less fixity of decerebrate posture produced by the release of bilaterally-acting and sometimes mutually antagonistic mechanisms. In the case of head retraction, for example, it has two components of rotation and extension, and the same is true of the trunk. Hence, in incomplete cases, there may not be that strict bilaterality of action essential for pure extension, and some heador trunk-rotation may be noted.
There is an important difference between the unconscious and the conscious cases, seeing that in the latter, unless the corticospinal interruption is absolute, the cortex may and often does interfere in part with the activity of the lower mechanisms. In Sherrington's words " there is a struggle between two conflicting influences."
The phenomena of decerebrate rigidity are obviously releasephenomena. They make their appearance when the cortex is out of action, and they disappear when the lesion is below the neuronic level of the medulla; if we are to accept certain experimental observations, they disappear when the neuraxis is transected below the pontine nuclei.
Thus for their development we limit ourselves to the mesencephalon, cerebellum, and pons. It should, nevertheless, be made clear that there is evidence suggesting that similar attitudes can be obtained when the decerebration is higher, leaving intact the basal ganglia, in particular the optic thalamus.
Section of Neurology
The experimental work of Sherrington and others, in particular of Graham Brown, points definitely to the conclusion that the postural activities of the decerebrate animal are conditioned by mesencephalic centres and that these are the red nucleus and its immediate vicinity. Stimulation of the neighbourhood of the red nucleus in decerebrate preparations will evoke alternating movements of homolateral flexion and contralateral extension in varying combinations, precisely similar to those which we have seen to occur clinically.
In a personal communication from Professor Sherrington he says: "The neighbourhood of the iter taken broadly so as to include the red nucleus, small-celled and large-celled parts, certainly has large postural (tonic) functions, and Graham Brown's experiments observed these in detail. Work on decerebrate rigidity has gradually come to suggest that the red nucleus region is of capital importance for the general reflex of 'station' (' standing' in its various forms and subpostures). Tonic (postural) fits would, to judge from laboratory observations, be likely to result from lesions of an acute kind in that region."
Integrity of the local cord proprioceptive arcs from muscle to cord and back again, is usually assumed if the phenomena of decerebrate rigidity are to appear, and section of these renders the limb-musculature flaccid at once. Graham Brown has shown, however, that though these arcs are sectioned the phenomena can, nevertheless, be obtained from the red nucleus region, as ordinarily, provided a sufficient time be allowed to elapse between the section of the dorsal roots and the decerebration.
The cerebellum is not entirely essential to the production of the attitudes. On this point there has been much controversy, but it seems to be an experimental fact that the cerebellum can be removed piecemeal down to the paracerebellar nuclei (Deiters) without disappearance of the decerebrate rigidity from a mesencephalic section. On the other hand, of course, it is known that the cerebellum must play upon these mesencephalic centres, though it be not the originator of the attitudes. After removal of the cerebellum decerebrate rigidity gradually disappears.
From the clinico-pathological standpoint, it is suggested that the evidence does not point to the cerebellum as being the seat of origin of the attitudes, though it may well maintain the proper activity of these other paths and centres. The suggestion is that flexor and extensor, pronator and supinator, &c., combinations of the ventral cell-groups of the cord are represented in the nucleus ruber, and that there is a *physiological antagonism of the two nuclei in the mesencephalon, which, however, expresses itself at the level of the cord. Uncontrolled activity of the twin nuclei throws the individual into the decerebrate attitude, with predominance or changing activity of flexor or extensor attitude on one or other side, in one or other limb, as the case may be, owing to changing influences in the red nuclei or reaching them.
A hypothesis of this kind will explain, also, the fact of the associa-.tion of tremor with the red nucleus, and its descending paths, since tremor consists of rhythmical alternating contractions of flexors and extensors, &c., and we have assumed a representation or re-assembling in the red nucleus of the flexor and extensor cord grouping.
